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Source code 1 
# coding: UTF-8 


import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 


env_value_input = 300 

env_value_output = 0 

cell_name_array_input = ['input_01'] 
cell_name_array_output = ['output_01'] 
cell_name_array_neuron_middle = ['neuron_0O1'] 
cell_type_num_array_neuron_middle = [1] 
sleep_time_length_input = 3 
sleep_time_length_neuron_middle = 5 


sleep_time_length_input_sum = 30 
spike_threshold_neuron_middle = 100 


output_value_neuron_middle = 100 
input_for_sum_num_length = 100 

spike_num_percent = 0 

spike_threshold_learning_variable = 1.4 
sleep_time_length_neuron_middle_learning_variable = 1.4 


input_low_threshold = 50 
input_high_threshold = 200 
input_amp_variable = 1.5 


event_array = [] 

for sub_num_a in range(2): 
event_temp = multiprocessing.Event () 
event_array.append (event_temp) 


q_value_array_input = [1] 


for value_num_i in гапсе (1): 


q_temp = Queue () 
q_value_array_input.append(q_temp) 


q_value_array_neuron_output = [] 


for value_num_i in гапсе (1): 


q_temp = Queue () 
q_value_array_neuron_output.append(q_temp) 


q_value_array_interval = [ 
for value_num_i in range(2): 


] 


q_temp = Queue () 
q_value_array_interval.append(q_temp) 


def subprocess_timer(sleep_time_length, event): 


def 


sleep_time_length_changed = sleep_time_length 

count = 0 

event.set() # #KTScEeK, Ignite. Зажигание. MMA, 

while True: 
event.clear() # 発火 し な いこ と 。Do not ignite. He 
time.sleep(sleep_time_length_changed) 
event.set() # #KTFScEeK, Ignite. Зажигание. в 


subprocess_timer_using_queue(sleep_time_length, ever 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # #KTScEeE, Ignite. Зажигание. 点 燃 。 
while True: 

#print ("Sleep_time_length now=" + str(sleep_time 


event.clear() # 発火 し な いこ と 。Do not ignite. He 
time.sleep(sleep_time_length_changed) 
event.set() # #RKTFScEe, Ignite. Зажигание. = 


if(q.empty() == False): 


q_len_now = q.qsize() 

for q_num_i in range(q_len_now) : 
sleep_time_length_changed = float (а. 

print ("event sleep_time_length_changed=" 


def cell_input (name, env_value, g_output_array, sleep_time_ 


value_array = ['',''] 
low_amp_times_num = 1 
high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


for q_output_array_i in range(len(q_output_array 
if(env_value < input_low_threshold): 


print ("env_value is too low. " + str(en 
env_value = env_value * (input_amp_varié 
print ("env_value_changed="_ + str(env_val 


if (env_value < input_low_threshold): 
low_amp_times_num = low_amp_times_nt 
elif (env_value > input_high_threshold) : 
print ("env_value is too high. " + str(er 
env_value = env_value * (input_amp_varié 
print ("env_value_changed="_ + str(env_val 
if (env_value > input_high_threshold): 
high_amp_times_num = high_amp_times_ 


else: 
env_value = env_value 
gq_output_array [g_output_array_i].put (env_val 


def cell_output (name, env_value,q_input): 


аеЕ 


value_array 
q_input_get 


И 


array = [] 


while True: 
env_val 
print (" 


ue = float (q_input.get (True) ) 
env_output=" + str(env_value) ) 


cell_neuron_middle (name, type_num, q_input, q_output_a1 


value_array 
q_input_get 


= [tt,' 3] 


input_for_s 
q_output_va 
sum_of_inpu 
sum_of_inpu 
learned_val 


array = [] 
um_array = [] 

lue_learned = g_output_value 
ts_pre = 0 

ts_now = 0 

ue_for_q_output = 0 


first_flag 
sleep_time_ 
while True: 


= 0 
length_neuron_middle_learned = Sleep 七 ime 


if event_array[0].is_set(): # 発火 タイ ミン グ か どう 


if( 


q_input.empty() == False): 
q_input_len now = gq_input.qsize() 
for q_input_num_i in range(q_input_len_r 
q_input_get_array.append (int (q_i 


print (q_input_get_array) 

gq_input_sum = 0 

for q_input_array_i in range(len(q_input 
gq_input_sum = q_input_sum + q_input_ 


if (q_input_sum >= spike_threshold): 
for q_output_array_i in range(len(q_ 
gq_output_array [qg_output_array_i] 


input_for_sum_array.append(q_output_valt 
if (len (input_for_sum_array) > input_for_ 

input_for_sum_array.pop (0) 
q_input_get_array = [] 


else: 


####f0r Windows 


input_for_sum_array.append (0) 
if (len (input_for_sum_array) > input_for_ 
input_for_sum_array.pop (0) 


if event_array[1].is_set(): # 集計 タイ ミン グ か どう 
print ("sum_event_occred" ) 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_array) 
if (first_flag > 0): 


learned_value_for_q_output = (Sum_ of _ inf 
q_output_value_learned = q_output_value_ 
print ("learned_value_for_q_output=" + st 


spike_threshold = spike_threshold * (ler 
print ("learned_spike_threshold=" + str(s 
sleep_time_length_neuron_middle_learned 
print ("sleep_time_length_neuron_middle_] 
q_value_interval_array[0].put (sleep_time 


else: 


first_flag = 1 


at name ' main re 
# tt HH 
tin 


tin 


ner_sub_O_proc = Process (target=subprocess_timer_t 
ner_sub_l_proc = Process (target=subprocess_timer, 


cell_input_proc = Process(target=cell_input, args=(c 
cell_neuron_middle_proc = Process (target=cell_neuror 


cell_output_proc = Process (target=cell_output, args= 


timer_sub_0O_proc.start () 
timer_sub_1_proc.start () 


cell_input_proc.start () 
cell_neuron_middle_proc.start () 
cell_output_proc.start () 


To return to the top page. 


Source code _2 
# coding: UTF-8 


import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 

import copy 


env_value_input = 300 

env_value_output = [0,0,300] 

cell_name_array_input = ['input_01'] 
cell_name_array_output = ['output_01', 'output_02', 'outpt 
cell_name_array_neuron_middle = ['neuron_0O1'] 
cell_facilitation_suppression_type_num_array_neuron_midc 
cell_plasticity_type_num_array_neuron_middle = [0] 
sleep_time_length_input = 1 
sleep_time_length_neuron_middle = 2 
sleep_time_length_input_sum = 10 
spike_threshold_neuron_middle = 100 
output_value_neuron_middle = 100 
input_for_sum_num_length = 100 

spike_num_percent = 0 


spike_threshold_learning_variable = 1.1 
sleep_time_length_neuron_middle_learning_variable = 1.1 
input_low_threshold = 50 

input_high_threshold = 200 
input_amp_variable = 1.1 


event_array = [] 

for sub_num_a in range(2): 
event_temp = multiprocessing.Event () 
event_array.append (event_temp) 


cell_neuron_middle_all_num = 1 

cell_intput_all_num 1 

cell_output_all num = 3 
cell_new_connection_target_all_num = cell_neuron_middle_ 


q_value_array_connection_target = [] 

for value_num_i in range (cell_new_connection_target_all_ 
q_temp = Queue () 
q_value_array_connection_target.append(q_temp) 


q_value_array_input = [q_value_array_connection_target [( 
q_value_array_neuron_output = [] 


q_value_array_interval = [] 

for value_num_i in range(2): #36, Sit. 
gq_temp = Queue () 
q_value_array_interval.append(q_temp) 


q_value_array_env_common = [] 

for value_num_i in range(1): # 環 境 変 数 。 
q_temp = Queue () 
q_value_array_env_common.append(q_temp) 


аеЕ 


аеЕ 


аеЕ 


add_new_item_to_existing_list_with_all_list_with_sin 
new_list = [] 

new_list = copy.copy(existing_list) 

out_num_temp = random.randint (0, (len(all_list)) - 1) 
new_list.append(all_list [out_num_temp] ) 

return new_list 


subprocess_timer(sleep_time_length, event): 
sleep_time_length_changed = sleep_time_length 
count = 0 
event.set() # #KTScKeK, Ignite. Зажигание. 点 燃 。 
while True: 
event.clear() # 発火 し な いこ と 。Do not ignite. He 
time.sleep(sleep_time_length_changed) 
event.set() # #KTFScEeK, Ignite. Зажигание. в 


subprocess_timer_using_queue(sleep_time_length, ever 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # ЖЛ9 534. Ignite. Зажигание. 点 燃 。 
while True: 

#print ("Sleep_time_length now=" + str(sleep_time 


event.clear() # 発火 し な いこ と 。Do not ignite. He 
time.sleep(sleep_time_length_changed) 
event.set() # 発火 する こと 。 Ignite. Зажигание. 点 
if(q.empty() == False): 


q_len_now = q.qsize() 

for q_num_i in range(q_len_now) : 
sleep_time_length_changed = float (а. 

print ("event sleep_time_length_changed=" 


def cell_input (name, env_value_input_origin, q_output_arreé 


env_value_input = env_value_input_origin 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 
q_input_len_now = g_env_received.gqsize() 
for q_input_num_i in range (q_input_len_now) : 
env_value_input = env_value_input - 
if (env_value_input < 0): 
env_value_input = 0 
print (name + " епу_уа1ае_пом=" + str(env_value_i 


for gq_output_array_i in range(len(q_output_array 


if (env_value_input < input_low_threshold): 


print ("env_value is too low. " + str(en\ 
env_value_input = env_value_input * (int 
print ("env_value_changed=" + str(env_val 


if (env_value_input < input_low_thresholc 
low_amp_times_num = low_amp_times_nt 

elif (env_value_input > input_high_threshold) 
print ("env_value is too high. " + str(er 
env_value_input = env_value_input * (int 
print ("env_value_changed=" + str(env_val 

if (env_value_input > input_high_threshol 
high_amp_times_num = high_amp_times_ 


else: 
env_value_input = env_value_input 
if (env_value_input > 0): 


аеЕ 


аеЕ 


gq_output_array [qg_output_array_i].put(env 


cell_output (name, env_value_output, q_input, q_env_senc 
value_array = ['',''] 
q_input_get_array = [] 
while True: 
env_value_temp = float (q_input.get (True) ) 
q_env_send.put (env_value_output) 
print (name + " env_value_change_minus=" + str(er 


cell_neuron_middle (name, facilitation_suppression_tyt 
value_array = ['',''] 

q_input_get_array = [] 
gq_output_array_changed 
q_output_array_changed = 
input_for_sum_array = [] 
q_output_value_learned = 


[] 
copy.deepcopy (q_output_arré 


gq_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_time 
while True: 

if event_array[0].is_set(): # 発火 タイ ミン グ か どう 


if(q_input.empty() == False): 
q_input_len now = gq_input.qsize() 
for q_input_num_i in range(q_input_len_r 
gq_input_get_array.append (int (q_i 


print (q_input_get_array) 

print ("\n") 

gq_input_sum = 0 

for q_input_array_i in range(len(q_input 
q_input_sum = q_input_sum + q_input_ 


if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) > 0): 


for q_output_array_i in range (1е 
q_output_array_changed[q_out 


print ("len (q_output_array_changed) =" 
gq_output_array_changed = add_new_ite 


input_for_sum_array.append(q_output_valt 

if (len (input_for_sum_array) > input_for_ 
input_for_sum_array.pop (0) 

gq_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_for_ 
input_for_sum_array.pop (0) 


if event_array[1l].is_set(): # 集計 タイ ミン グ か どう 

print ("sum_event_occred") 

sum_of_inputs_pre = sum_of_inputs_now 

sum_of_inputs_now = sum(input_for_sum_array) 

if(first_flag > 0): 
learned_value_for_q_output = (Sum_ of _ inf 
q_output_value_learned = q_output_value_ 
print ("learned_value_for_q_output=" + st 


spike_threshold = spike_threshold * (ler 
print ("learned_spike_threshold=" + str(s 
sleep_time_length_neuron_middle_learned 
print ("sleep_time_length_neuron_middle_] 
q_value_interval_array[0].put (sleep_time 


else: 
first_flag = 1 


####fOr Windows 
ie name == ' main Ys 


HTH HH 


timer_sub_0O_proc = Process (target=subprocess_timer_u 
timer_sub_1l_proc = Process (target=subprocess_timer, 


cell_input_proc = Process(target=cell_input, args=(c 
cell_neuron_middle_proc = Process (target=cell_neuror 


cell_output_l_proc = Process (target=cell_output, arc 
cell_output_2_proc Process (target=cell_output, arc 
cell_output_3_proc = Process (target=cell_output, arc 


timer_sub_0O_proc.start () 
timer_sub_1_proc.start () 


cell_input_proc.start () 
cell_neuron_middle_proc.start () 
cell_output_1l_proc.start () 
cell_output_2_proc.start () 
cell_output_3_proc.start () 


To return to the top page. 


Source code 3 


# coding: UTF-8 

import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 


import time 
import random 
import copy 


env_value_input = 300 

env_value_output = [300,-600, 300] 

cell_name_array_input = ['input_01', 'input_02"] 
cell_name_array_output = ['output_plus', 'output_minus'"] 
cell_name_array_neuron_middle = ['neuron_0O1'] 
cell_name_array_pm_detect = ['pm_detect_01"] 
cell_name_array_io_detect = ['io_detect_inflow', 'io_dete 
cell_name_array_send = ['send_inflow', 'send_outflow'] 
cell_facilitation_suppression_type_num_array_neuron_midc 
cell_plasticity_type_num_array_neuron_middle = [0] 
sleep_time_length_input = 1 
sleep_time_length_neuron_middle = 2 


sleep_time_length_inflow = 0.3 
sleep_time_length_outflow = 0.3 
sleep_time_length_input_sum = 2 
sleep_time_length_result_out = 3.5 
spike_threshold_neuron_middle = 100 
output_value_neuron_middle = 100 
input_for_sum_num_length = 10 

spike_num_percent = 0 

spike_threshold_learning_variable = 1.1 
sleep_time_length_neuron_middle_learning_variable = 1.1 
input_low_threshold = 50 

input_high_threshold = 200 
input_amp_variable = 1.1 


event_array = [] 

for sub_num_a in range (4): 
event_temp = multiprocessing.Event () 
event_array.append (event_temp) 


cell _neuron_middle_all_num = 1 


cell_intput_all_num = 1 
cell_output_all_num = 3 
cell_new_connection_target_all_num = cell_neuron_middle_ 


q_value_array_connection_target = [] 

for value_num_i in range (cell_new_connection_target_all_ 
q_temp = Queue () 
q_value_array_connection_target.append (q_temp) 


q_value_array_input = [q_value_array_connection_target [( 
q_value_array_neuron_output = [] 


q_value_array_initial = [] 

for value_num_i in range(2): # ダ ミー 変数 。 Dummy variable.¢ 
q_temp = Queue () 
q_value_array_initial.append(q_temp) 


q_value_array_interval = [] 

for value_num_i in range(2): #4 Я, Acquisition. Agc 
q_temp = Queue () 
q_value_array_interval.append(q_temp) 


q_value_array_env_common = [] 

for value_num_i in range(1): #8. Environment varial 
q_temp = Queue () 
q_value_array_env_common.append(q_temp) 


q_value_array_flow_in_out = [] 

for value_num_i in range(2): #ЖЛ. ЖШ. Inflow. Outflow. 
q_temp = Queue () 
q_value_array_flow_in_out.append(q_temp) 


q_value_array_flow_plus_minus = [] 
for value_num_i in range(1): # プ ラス 。 マ イナ ス 。 Positives. 


q_temp = Queue () 
q_value_array_flow_plus_minus.append(q_temp) 


q_value_array_facilitate_inhibit = [] 

for value_num_i in range(2): # プ ラス 。 マ イナ ス 。 Positives. 
q_ temp = Queue () 
q_value_array_facilitate_inhibit.append(q_temp) 


def add_new_item_to_existing_list_with_all_list_with_sin 
new_list [] 
new_list = сору. сору (existind 11ist) 
out_num_temp = random.randint (0, (len(all_list)) - 1) 
new_list.append(all_list [out_num_temp] ) 
return new_list 


def subprocess_timer(sleep_time_length, event): 
sleep_time_length_changed = sleep_time_length 


count = 0 

event.set() # ЖЛЭ95ес 4. Ignite. Зажигание. 点 燃 。 

while True: 
event.clear() # 発火 し な いこ と 。Do not ignite. He 
time.sleep(sleep_time_length_changed) 
event.set() # #KTFScKeK, Ignite. Зажигание. в 


def subprocess_timer_using_queue(sleep_time_length, ever 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # #KTScEeK, Ignite. Зажигание. MA, 
while True: 
#print ("Sleep_time_length now=" + str(sleep_time 
event.clear() # #RMLB’LICE, Do not ignite. He 
time.sleep (sleep_time_length_changed) 


event.set() # 発火 する こと 。 Ignite. Зажигание. = 
if(q.empty() == False): 
q_len_now = q.qsize() 
for q_num_i in range(q_len_now): 
sleep_time_length_changed = float (а. 
print ("event sleep_time_length_changed=" 


def resource_flow_amount_in_out_send (name, env_value_outt 
value_array = ['',''] 
gq_input_get_array = [] 
while True: 
if event_array.is_set(): 
q_env_send.put (env_value_output) 
print (name + " env_value_send=" + str(env_ve 


def resource_flow_amount_in_out_detection (name, env_value 


env_value_input = env_value_input_origin 
value_array = ['',''] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 
if (q_env_received.empty() == False): 
q_input_len now = а епу_ геселуеа.аз1те () 
for q_input_num_i in range(q_input_len_now) : 
env_value_input = env_value_input + 


gq_output_array.put (env_value_input) 
print (name + ' ' + str(env_value_input) + '\п') 
env_value_input = 0 


def resource_flow_plus_minus_detection (name, facilitatior 
value_array = ['',''] 
q_input_get_array = [] 
q_output_array_changed = [] 
q_output_array_changed = copy.deepcopy (q_output_arré 
input_for_sum_array = [] 
gq_output_value_learned = 


q_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_time 
while True: 

if event_array[0].is_set(): # 取得 タイ ミン グ か どう 


print ("spike_event_occred\n") 
if (q_input.empty() == False): 
q_input_len_now = q_input.qsize() 
for q_input_num_i in range(q_input_len_r 
q_input_get_array.append (int (q_i 
print ('q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 
q_input_sum = 0 
for q_input_array_i in range(len(q_input 
gq_input_sum = q_input_sum + q_input_ 


input_for_sum_array.append (q_input_sum) 

if (len (input_for_sum_array) > input_for_ 
input_for_sum_array.pop (0) 

q_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_for_ 
input_for_sum_array.pop (0) 


if event_array[1].is_set(): # 集計 タイ ミン グ か どう 
print ("sum_event_occred\n") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_array) 
print ('input_for_sum_array=") 
print (input_for_sum_array) 
print ('sum inputs now=' + str(sum_of_inputs_ 
if(first_flag > 0): 
if (sum_of_inputs_now < 0): 
#'sum_value_minus_thus_inhibit' 
q_value_interval_array[1].put (-1) 
elif (sum_of_inputs_now > 0): 
#'sum_value_plus_thus_facilitate' 
q_value_interval_array[0].put (1) 
else: 
#'sum_value_zero_thus_do_nothing' 
sum_of_inputs_now = sum_of_inputs_nc 


else: 
first_flag = 1 


def resource_result_output (name, env_value_output, q_input 
value_array = ['',''] 
q_input_get_array = [] 
while True: 
env_value_temp = str(q_input.get (True) ) 
print (name + " output_value_result_end=" + str (в 


####f0r Windows 
if name == ' main Ms 


ИНН 


七 Imer_Ssub 1 proc = Ргосез$ (target=subprocess_timer, 
timer_sub_3 proc = Process (target=subprocess_timer, 


timer_sub_al_proc = 
timer_sub_bl_proc = 


resource_flow_amount_in_send_proc = 
resource_flow_amount_out_send_proc = 


resource_flow_amount_in_detection_proc = 
resource_flow_amount_out_detection_proc = 


resource_flow_plus_minus_detection_proc = 


resource_result_output_1l_proc 
resource_result_output_2_proc 


timer_sub_1_proc.start ( 
timer_sub_3_proc.start ( 
timer_sub_al_proc.start 
timer_sub_bl_proc.start 


) 


) 
) 
( 
() 


Process (target=subprocess_timer, 
Process (target=subprocess_timer, 


Process (target=1 
Process (target= 


Process (tar 
Process (七 = 


Process (七 = 


Process (target=resotl 
Process (target=resol 


resource_flow_amount_in_send_proc.start () 
resource_flow_amount_out_send_proc.start () 


resource_flow_amount_in_detection_proc.start () 
resource_flow_amount_out_detection_proc.start () 


resource_flow_plus_minus_detection_proc.start () 


resource_result_output_1l_proc.start () 
resource_result_output_2_proc.start() 


To return to the top page. 


Source code 41 


# coding: UTF-8 

import multiprocessing 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 

import copy 

import tkinter as tk 


#env_value_input = 300 

env_value_input = 0 

env_value_input_plus = 1 

env_value_input_minus = -1 

env_value_output = [300,-300, 300] 
env_value_resource_preservation_init = 1000 
env_value_consumption = 20 
env_value_preservation_amount_full = 2000 
cell_name_array_io_input = ['io_input_01', 'io_input_ 
cell_name_array_pm_output = ['pm_output_plus', 'pm_ou 
cell_name_array_neuron_input = ['nr_input_01', 'nr_ir 
cell_name_array_neuron_output = ['nr_output_01', 'nr_ 
cell_name_array_neuron_middle = ['nr_middle_01', 'nr_ 
cell_name_array_pm_detect = ['pm_detect_01"] 
cell_name_array_io_detect = ['io_detect_inflow', '10_ 
cell_name_array_send = ['send_inflow', 'send_outflow' 
cell_name_array_p_amount = ['p_amount_01'] 
cell_facilitation_suppression_type_num_array_neuron_ 
cell_thickness_plasticity_type_num_array_neuron_midc 
cell_thinking_plasticity_type_num_array_neuron_middl 


sleep_time_length_input = 1 
sleep_time_length_neuron_middle = 2 
sleep_time_length_inflow = 0.4 
sleep_time_length_outflow = 0.2 
sleep_time_length_input_sum = 2 
sleep_time_length_result_out = 3.5 
spike_threshold_neuron_middle = 100 
output_value_neuron_middle = 100 
#Ooutput_value_result_out = 30 


input_for_sum_num_length = 10 

spike_num_percent = 0 
spike_threshold_learning_variable = 1.1 
sleep_time_length_neuron_middle_learning_variable = 
input_low_threshold = 0 
input_high_threshold = 
input_amp_variable = 1. 


1000 
1 


event_array = [] 

for sub_num_a in range (4): 
event_temp = multiprocessing.Event () 
event_array.append (event_temp) 


cell_neuron middle all num = 3 


cell_input_all_num = 1 
cell_output_all_num = 1 
cell_new_connection_target_all_num = cell_neuron_mic 
#cell_new_connection_target_all_num = cell_neuron_mi 


q_value_array_neuron_middle = [] 
q_value_array_connection_target = [] 


#for value_num_i in range(cell_new_connection_target 

for value_num_i in range (cell_neuron_middle_all_num) 

#No.0. НЕА ФОЛЛ, No.1. 出力 細胞 1 の 入力 値 。 nN 
q _ temp = Queue () 

+ q_value_array_connection_target.append(q_temp) 
q_value_array_neuron_middle.append(q_temp) 


q_value_array_neuron_input = [] 

for value_num_i in range(cell_input_all_num): 
q_temp = Queue () 
q_value_array_neuron_input.append(q_temp) 


q_value_array_neuron_output = [] 

for value_num_i in range(cell_output_all_num): 
q_temp = Queue () 
q_value_array_neuron_output.append(q_temp) 


q_value_array_initial = [] 

for value_num_i in range(2): #36, Е, 
q_temp = Queue () 
q_value_array_initial.append(q_temp) 


q_value_array_interval = [] 

for value_num_i in range(2): #36, Sit. 
q_temp = Queue () 
q_value_array_interval.append(q_temp) 


q_value_array_env_common = [] 

for value_num_i in range(1): # 环 境 变数 。 
q_temp = Queue () 
q_value_array_env_common.append(q_temp) 


q_value_array_flow_in_out = [] 

for value_num_i in range(2): # 流 入 。 流 出 。 
q_temp = Queue () 
q_value_array_flow_in_out.append (q_temp) 


#qQ_value_array_resource_preservation = [] 


#for value_num_i in гапае(1): #88. 
# q_temp = Queue () 
# q_value_array_flow_in_out.append(q_temp) 


q_value_array_flow_plus_minus = [] 

for value_num_i in range(2): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_flow_plus_minus.append(q_temp) 


q_value_array_facilitate_inhibit = [] 
for value_num_i in range(4): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 


q_value_array_facilitate_inhibit.append(q_temp) 


q_value_array_pm_temp = [] 


def 


def 


def 


add_new_item_to_existing_list_with_all_list_witt 
new_list = [] 

new_list = copy.copy (existing_list) 

out_num_temp = random.randint (0, (len(all_list) ) 
new_list.append(all_list [out_num_temp] ) 

return new_list 


subprocess_timer(sleep_time_length, event): 
sleep_time_length_changed = sleep_time_length 
count = 0 
event.set() # ЖЛЭ95ес 4. Ignite. Зажигание. = 
while True: 
event.clear() # ЖАЦЖИСС. Do not ignite 
time.sleep (sleep_time_length_changed) 
event.set() # #KTScEeK, Ignite. Зажигани 


subprocess_timer_using_queue (sleep_time_length, 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 | 
while True: 

#print ("Ssleep_time_length пом=" + str(sleep_ 


event.clear() # ЖАЦЖИСС. Do not ignite 
time.sleep (sleep_time_length_changed) 
event.set() # #KTScEeK, Ignite. Зажигание 
if(q.empty() == False): 


q_len_now = q.qsize() 

for q_num_i in range(q_len_now) : 
sleep_time_length_changed = floé 

print ("event sleep_time_length_chanc 


аеЕ 


аеЕ 


resource_flow_amount_in_out_send (name, env_value_ 
value_array = ['',''] 
q_input_get_array = [] 
while True: 
if event_array.is_set(): 
env_value_temp = float (q_input. 
q_env_send.put (env_value_output) 
print (name + " env_value_send=" + str(er 


resource_flow_amount_in_out_detection (name, facil 


env_value_input = env_value_input_origin 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 
if (q_env_received.empty() == False): 
q_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
env_value_input = env_value_inpt 


if (env_value_input < 0): 
env_value_input = 0 


env_value_input = env_value_input * faciliteé 


print (name + " env_value_now=" + str(env_ve 
for q_output_array_i in range(len(q_output_ 


if (env_value_input > 0): 
g_output_array[q_output_array_i].pv 
g_output_array.put (env_value_input) 


gq_output_2_array.put (env_value_input) 
print(name + ' ' + str(env_value_input) + ' 
env_value_input = 0 


def resource_preservation_amount_sum_calculate (name, 


env_value_input = env_value_input_origin 
env_value_consumption = env_value_consumption_o1 
env_value_preservation_amount_full = епу_уа1ае_т 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 

preservation_rate = 0 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 
q_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
env_value_input = env_value_inpu 
# if (env_value_input < 0): 
# env_value_input = 0 
env_value_input = env_value_input - епу_уа1х 
# env_value_input = env_value_input * facilit 
# print (name + " env_value_now=" + str (env_ve 
# for q_output_array_i in range (len(q_output_ 
# if (env_value_input > 0): 
# gq_output_array[q_output_array_i].pv 
# gq_output_array.put (env_value_input) 
print(name + ' resource_preservation_amount 
preservation_rate = env_value_input / env_ve 
print(name + ' resource_preservation_rate= 
if ((preservation_rate < 0.1) and (preservati 
print(name + ' The living thing has bee 
# env_value_input = 0 


if (env_value_input < 0): 
print(name + ' The living thing was tex 


def resource_flow_plus_minus_detection (name, facilité 


= = + +++ 


value_array = ['',''] 

q_input_get_array = [] 

gq_output_array_changed = [] 
q_output_array_changed = copy.deepcopy (q_output 

gq_output_array_changed = q_output_array 
input_for_sum_array = [] 

gq_output_value_learned = 


q_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_ 
while True: 


if event_array[0].is_set(): # 発火 タイ ミン グ ナ 
print (name + " spike_event_occred\n") 
if (q_input.empty() == False): 


q_input_len now = gq_input.qsize() 
for gq_input_num_i in range(q_input_1] 
q_input_get_array.append (int 


print (name + ' q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 


q_input_sum = 0 
for q_input_array_i in range(len(q_i 
gq_input_sum = q_input_sum + q_ir 


if (q_input_sum == q_input_sum): 
if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) 
for q_output_array_i in rar 
q_output_array_changed | 
q_output_array_changed | 


print ("len (q_output_array_chanc 


Se = = + + 


gq_output_array_changed = add_ne 


input_for_sum_array. append ( 

input_for_sum_array. append ( 

if (len (input_for_sum_array) 
input_for_sum_array.pop 

gq_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


q_output_ 
q_input_s 


> 
(0) 


if event_array[1].is_set(): # 集計 タイ ミン グ カ 
print (name + " sum_event_occred\n") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_a1 
print (name + ' input_for_sum_array=") 
print (input_for_sum_array) 
print (name + ' sum inputs now=' + str(st 
if (first_flag > 0): 

learned_value_for_q_output = (Sum_ < 


gq_output_value_learned = qd_output_ 
print ("learned_value_for_q_output=" 


spike_threshold = spike_threshold * 
print ("learned_spike_threshold=" + 
sleep_time_length_neuron_middle_leeg 
print ("sleep_time_length_neuron_mic 
q_value_interval_array[0].put (sleer 
if (sum_of_inputs_now < 0): 
#'sum_value_minus_thus_inhibit' 
q_value_interval_array[1].put (-1 
q_value_interval_array[3].put (1) 
print ('") 
elif (sum_of_inputs_now > 0): 


аеЕ 


аеЕ 


#'sum_value_plus_thus_facilitate 
q_value_interval_array[0].put (1) 
q_value_interval_array[2].put (-1 


else: 
q_value_interval_array[0].put(' 
q_value_interval_array[0].put(' 
sum_of_inputs_now = sum_of_input 
else: 


first_flag = 1 


resource_result_output (name, env_value_output, q_i 

value_array = ['',''] 

gq_input_get_array = [] 

while True: 

env_value_temp = float (q_input.get (True) ) 

env_value_temp = str(q_input.get (True) ) 
print (name + " env_value_changed=" + str(en\ 
print (name + " env_value_output=" + str(env_ 


q_env_send.put (env_value_output) 
print (name + " env_value_change_minus=" + < 


cell_input (name, env_value_input_origin, q_output_ 


env_value_input = env_value_input_origin 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 
if (q_env_received.empty() == False): 
q_input_len_now = gq_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 


# env_value_input = env_value_ing 


env_value_input = int (q_env_rece 
if (env_value_input < 0): 
env_value_input = 0 

print (name + " env_value_now=" + str(env_val 


for gq_output_array_i in range(len(q_output_z 


if (env_value_input < input_low_thresholc 


print (name + " env_value is too low. 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 


if (env_value_input < input_low_thres 
low_amp_times_num = low_amp_time 

elif (env_value_input > input_high_threst 
print (name + " env_value is too higt 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 

if (env_value_input > input_high_thre 
high_amp_times_num = high_amp_ti 


else: 
env_value_input = env_value_input 
if (env_value_input > 0): 
gq_output_array [gqg_output_array_i].put 


def cell_output (name, env_value_output, q_input, q_env_ 
value_array = ['',''] 
gq_input_get_array = [] 
while True: 


env_value_temp = float (q_input.get (True) ) 
q_env_send.put (env_value_output) 
print (name + " env_value_change="_ + str(env_ 


def cell_neuron_middle (name, facilitation_suppressior 
value_array = ['',''] 


gq_input_get_array = [] 

q_output_array_changed = [] 
q_output_array_changed = copy.deepcopy (q_output 

q_output_array_changed = q_output_array 

input_for_sum_array = [] 

q_output_value_learned = 


q_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_ 
while True: 


if event_array[0].is_set(): # BXYT=YTt 
print (name + " spike_event_occred\n") 
if (q_input.empty() == False): 


q_input_len_now = gq_input.qsize() 
for q_input_num_i in range(q_input_1] 
q_input_get_array.append (int 


print (name + ' q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 


gq_input_sum = 0 
for q_input_array_i in range(len(q_i 
gq_input_sum = q_input_sum + q_ir 


if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) > 
for q_output_array_i in ranc 
q_output_array_changed[c 


if (thinking_plasticity_type_num 
print (name + " len(q_output_ 
q_output_array_changed = adc 


input_for_sum_array.append (q_output_ 
if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


q_input_ get_array = [] 


else: 


input_for_sum_array.append (0) 
if (len (input_for_sum_array) > input_ 


input_for_sum_array.pop (0) 


if event_array[1l].is_set(): # 集計 タイ ミン グ カ 
print (name + " sum_event_occred") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_a1 
if (first_flag > 0): 

if (thickness_plasticity_type_num == 


learned_value_for_q_output = (st 
q_output_value_learned = q_outpt 
print (name + " learned_value_fo1 


spike_threshold = spike_threshol 


print (name + " learned_spike_th1 
sleep_time_length_neuron_middle_ 
print (name + " sleep _ time_lengtr 


q_value_interval_array[0] .put (31 


else: 


else: 


spike_threshold = spike_threshol 
spike_threshold = spike_threshc 


first_flag = 1 


####f0r Windows 
iF name == 


Hatt tH Ht 


q_send_disp = Queue () 
q_send_a = Queue () 
q_send bl = Оцеце () 
q_send_b2 = Оцеце () 


# timer_sub_O_proc = Process (target=subprocess_ti 
timer_sub_1l_proc = Process (target=subprocess_tin 
# timer_sub_2_ proc = Process (target=subprocess_ti 


timer_sub_3 proc = Process (target=subprocess_tin 


# timer_sub_a0_proc = Process (target=subprocess_t 
timer_sub_al_proc = Process (target=subprocess_ti 
# timer_sub_b0O_proc = Process (target=subprocess_t 


timer_sub_bl_proc = Process (target=subprocess_ti 


# resource_flow_amount_in_send_proc = Process (tar 
# resource_flow_amount_out_send_proc = Process (七 = 
# resource_flow_amount_in_detection_proc = Proces 
# resource_flow_amount_out_detection_proc = Proce 
resource_flow_amount_in_detection_proc = Process 
resource_flow_amount_out_detection_proc = Proces 


#def resource_preservation_amount_sum_calculate (name 
#env_value_consumption = 20 
#env_value_preservation_amount_full = 2000 


resource_preservation_amount_sum_calculate_proc 


### ま 変数 の 変更 が 必要 。 促進 信号 と 抑制 信号 の 両方 を 、 そ れ ぞ 


resource_flow_plus_minus_detection_proc = Proces 


resource_result_ 
resource_result_ 


cell_input_proc 


q_middle_output_ 
q_middle_output_ 


output_l_proc = Process (target=1 
output_2_proc = Process (target=1 


= Process(target=cell_input, arc 


array 1 = [] 
array_l.append(q_value_array_net 


cell_neuron_middle_1l_proc = Process (target=cell_ 


q_middle_output_ 
q_middle_output_ 


array_2 = [] 
array_2.append(q_value_array_nev 


cell_neuron_middle_2_proc = Process (target=cell_ 


q_middle_output_ 
q_middle_output_ 
q_middle_output_ 


array_3 = [] 
array_3.append(q_value_array_net 
array_3.append(q_value_array_net 


cell_neuron_middle_3_proc = Process (target=cell_ 


cell_output_l_proc = Process (target=cell_output, 
cell_output_2_proc = Process (target=cell_output 
cell_output_3_proc = Process (target=cell_output 


timer_sub_0O_proc.start 


) 


timer_sub_1_proc.start ( 


( 
) 
timer_sub_2_proc.start ( 
timer_sub_3_proc.start () 
timer_sub_a0_proc.start 
timer_sub_al_proc.start ( 

timer_sub_b0_proc.start 
timer_sub_bl_proc.start ( 


cell_input_proc. 


) 
() 
) 
() 
) 


start () 


cell_neuron_middle_1l_proc.start () 
cell_neuron_middle_2_proc.start() 
cell_neuron_middle_3_proc.start() 
cell_output_1l_proc.start () 


Se = = + 


cell_output_2_proc.start () 
cell_output_3_proc.start () 
resource_flow_amount_in_send_proc.start () 
resource_flow_amount_out_send_proc.start () 


resource_flow_amount_in_detection_proc.start () 
resource_flow_amount_out_detection_proc.start () 
resource_preservation_amount_sum_calculate_proc. 


resource_flow_plus_minus_detection_proc.start () 


resource_result_output_1l_proc.start () 
resource_result_output_2_proc.start () 


window = tk.Tk() 


frame_disp = tk.Frame() 
frame_a = tk.Frame() 
frame_bl = tk.Frame() 
frame_b2 = tk.Frame() 


label_a = tk.Label (master=frame_a, text="To inpv 
label_a. pack () 


label bl = tk.Label (master=frame_bl, text="In Tc 
label_b1l.pack () 


label_b2 = tk.Label (master=frame_b2, text="Out 了] 
label_b2.pack () 
entry_disp = tk.Entry(master=frame_disp) 


entry_disp.pack () 


entry_a = tk.Entry (master=frame_a) 
entry_a.insert(0, "100") 


entry_a.pack () 


entry_bl = tk.Entry (пазкег=Егапе_Ъ1) 
entry_bl.insert(0, "100") 
entry_bl.pack () 

entry_b2 = tk.Entry (master=frame_b2) 
entry_b2.insert(0, "100") 
entry_b2.pack () 


def command_a(): 
text_entry = entry_a.get () 
q_send_a.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command bl(): 
text_entry = entry_bl.get() 
q_send_bl.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 
text_entry = entry_b2.get() 
q_send_b2.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


button_a = tk.Button ( 
master=frame_a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 


fg="white", 
command=lambda: window. quit () 
command=lambda: command_a() 


button_a.pack () 


button_bl = tk.Button( 
master=frame_bl, 
text="Submit", 
width=25, 
height=5, 
bg="blue", 
fg="white", 
command=lambda: window. quit () 
command=lambda: command bl () 


button_bl.pack () 


button_b2 = tk.Button ( 
master=frame_b2, 
text="Submit", 
width=25, 
height=5, 
bg="red" ; 
fg="white", 
command=lambda: window. quit () 
command=lambda: command_b2 () 


button_b2.pack () 


frame_disp.pack () 
frame_a.pack () 
frame_bl.pack () 
frame_b2.pack () 


window.mainloop () 


To return to the top page. 


Source code 4 2 


# coding: UTF-8 
import multiprocessing 


from multiprocessing import Process, Queue, 


import os 

import time 

import random 

import copy 

import tkinter as tk 


#env_value_input = 300 

env_value_input = 0 
env_value_input_plus = 1 
env_value_input_minus = -1 
env_value_output = [300,-300, 300] 
env_value_resource_preservation_init = 
env_value_consumption = 20 


env_value_preservation_amount_full = 2000 

cell_name_array_io_input = ['io_input_01', 'io_input_ 
cell_name_array_pm_output = ['pm_output_plus', 'pm_ou 
cell_name_array_neuron_input = ['nr_input_01', 'nr_ir 


Pipe 


cell_name_array_neuron_output = ['nr_output_01', 'nr_ 
cell_name_array_neuron_middle = ['nr_middle_01','nr_ 
cell_name_array_pm_detect = ['pm_detect_01"] 
cell_name_array_io_detect = ['io_detect_inflow', 'io_ 
cell_name_array_send = ['send_inflow', 'send_outflow' 
cell_name_array_p_amount = ['p_amount_01"] 
cell_facilitation_suppression_type_num_array_neuron_ 
cell_thickness_plasticity_type_num_array_neuron_midc 
cell_thinking_plasticity_type_num_array_neuron_middl 


sleep_time_lengt 
sleep_time_lengt 


h_input = 1 
h_neuron_middle = 2 


sleep_time_length_inflow = 0.4 
sleep_time_length_outflow = 0.2 
sleep_time_length_input_sum = 2 
sleep_time_length_result_out = 3.5 
spike_threshold_neuron_middle = 100 


output_value_neuron_middle = 100 
#output_value_result_out = 30 
input_for_sum_num_length = 10 
spike_num_percent = 0 


spike_threshold_learning_variable = 


sleep_time_length_neuron_middle_learning_variable 


input_low_threshold = 0 
input_high_threshold 


= 1000 
input_amp_variable = 1. 


a 
二 


event_array = [] 
for sub_num_a in range (4): 


event_temp = multiprocessing.Event () 


event_array.append (event_temp) 


cell_neuron_middle_all_num = 7 
cell_input_all_num = 1 
cell_output_all_num = 1 
cell_new_connection_target_all_num = 
#cell_new_connection_target_all_num 


q_value_array_neuron_middle = [] 


cell _neuron_mic 
cell _neuron_mi 


q_value_array_connection_target = [] 


#for value_num_i in range(cell_new_connection_target 

for value_num_i in range (cell_neuron_middle_all_num) 

#No.0. 中间 神经 细胞 1D 入 力 值 。 No.1. 出力 細胞 1 の 入力 値 。 nN 
q_temp = Queue () 

+ q_value_array_connection_target.append(q_temp) 
q_value_array_neuron_middle.append(q_temp) 


q_value_array_neuron_input = [] 

for value_num_i in range(cell_input_all_num): 
q_temp = Queue () 
q_value_array_neuron_input.append(q_temp) 


q_value_array_neuron_output = [] 

for value_num_i in range(cell_output_all_num): 
q_temp = Queue () 
q_value_array_neuron_output.append(q_temp) 


q_value_array_initial = [] 

for value_num_i in range(2): #36, Е, 
q_temp = Queue () 
q_value_array_initial.append(q_temp) 


q_value_array_interval = [] 

for value_num_i in range(2): #36, Е 
q_temp = Queue () 
q_value_array_interval.append(q_temp) 


q_value_array_env_common = [] 

for value_num_i in range(1): # 环 境 变数 。 
q_temp = Queue () 
q_value_array_env_common.append(q_temp) 


q_value_array_flow_in_out = [] 
for value_num_i in range(2): # 流 入 。 流 出 。 
q_temp = Queue () 


q_value_array_flow_in_out.append(q_temp) 


#qQ_value_array_resource_preservation = [] 


#for value_num_i in гапае(1): #8. 
# q_temp = Queue () 
# q_value_array_flow_in_out.append(q_temp) 


q_value_array_flow_plus_minus = [] 

for value_num_i in range(2): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_flow_plus_minus.append(q_temp) 


q_value_array_facilitate_inhibit = [] 

for value_num_i in range (4): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_facilitate_inhibit.append(q_temp) 


q_value_array_pm_temp = [] 


def add_new_item_to_existing_list_with_all_list_witt 
new_list = [] 
new_list = copy.copy(existing_list) 
out_num_temp = random.randint (0, (len(all_list) ) 
new_list.append(all_list [out_num_temp] ) 
return new_list 


def subprocess_timer(sleep_time_length, event): 
sleep_time_length_changed = sleep_time_length 


count = 0 
event.set() # ЖЛЭ95с 4. Ignite. Зажигание. 点 
while True: 

event.clear() # 発火 し な いこ と 。Do not ignite 


time.sleep(sleep_time_length_changed) 


аеЕ 


аеЕ 


аеЕ 


event.set() # #KTScKeK, Ignite. Зажигани 


subprocess_timer_using_queue (sleep_time_length, 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 | 
while True: 

#print ("Ssleep_time_length now=" + str(sleep_ 


event.clear() # 発火 し な いこ と 。Do not ignite 
time.sleep(sleep_time_length_changed) 
event.set() # #KTScKeK, Ignite. Зажигание 
if(q.empty() == False): 


q_len_now = q.qsize() 

for q_num_i in range(q_len_now) : 
sleep_time_length_changed = floé 

print ("event sleep_time_length_chanc 


resource_flow_amount_in_out_send (name, env_value_ 
value_array = ['',''] 
gq_input_get_array = [] 
while True: 
if event_array.is_set(): 
env_value_temp = float (q_input. 
q_env_send.put (env_value_output) 
print (name + " env_value_send=" + str(er 


resource_flow_amount_in_out_detection (name, facil 


env_value_input = env_value_input_origin 
value_array = ['','"] 
low_amp_times_num = 1 


high_amp_times_num = -1 


q_input_get_array = [1] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 

q_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
env_value_input = env_value_inpu 

# if (env_value_input < 0): 

# env_value_input = 0 
env_value_input = env_value_input * faciliteé 
# print (name + " env_value_now=" + str (env_ve 
# for q_output_array_i in range (len(q_output_ 

# if (env_value_input > 0): 
# q_output_array[q_output_array_i].pv 


gq_output_array.put (env_value_input) 
gq_output_2_array.put (env_value_input) 
print(name + ' ' + str(env_value_input) + ' 
env_value_input = 0 


def resource_preservation_amount_sum_calculate (name, 


env_value_input = env_value_input_origin 
env_value_consumption = env_value_consumption_o1 
env_value_preservation_amount_full = епу_уа1ае_т 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 

preservation_rate = 0 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 
if (q_env_received.empty() == False): 
gq_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
env_value_input = env_value_inpu 
# if (env_value_input < 0): 
# env_value_input = 0 


env_value_input = env_value_input - епу_уа1х 


+ env_value_input = env_value_input * facilit 
# print (name + " env_value_now=" + str (env_ve 
# for q_output_array_i in range (len(q_output_ 
# if (env_value_input > 0): 
# gq_output_array[q_output_array_i].pv 
# gq_output_array.put (env_value_input) 
print(name + ' resource_preservation_amount 
preservation_rate = env_value_input / env_ve 
print(name + ' resource_preservation_rate= 
if ((preservation_rate < 0.1) and (preservati 
print(name + ' The living thing has bee 
# env_value_input = 0 
if (env_value_input < 0): 
print(name + ' The living thing was tex 


def resource_flow_plus_minus_detection (name, facilité 
value_array = ['',''] 
gq_input_get_array = [] 
q_output_array_changed = [] 

# q_output_array_changed = copy.deepcopy (q_output 
q_output_array_changed = q_output_array 
input_for_sum_array = [] 
gq_output_value_learned = 


q_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_ 
while True: 

if event_array[0].is_set(): # 発火 タイ ミン グ カ 


print (name + " spike_event_occred\n") 
if (q_input.empty() == False): 


Se = = +++ 


q_input_len_now = а input.dqsize() 
for q_input_num_i in range(q_input_] 
q_input_get_array.append (int 


print (name + ' q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 


q_input_sum = 0 
for q_input_array_i in range(len(q_i 
gq_input_sum = q_input_sum + q_ir 


if (q_input_sum == q_input_sum): 
if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) 
for q_output_array_i in rar 
q_output_array_changed | 
q_output_array_changed | 


print ("len (q_output_array_chanc 
q_output_array_changed = add_ne 


input_for_sum_array. append ( 

input_for_sum_array. append ( 

if (len (input_for_sum_array) 
input_for_sum_array.pop 

q_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


q_output_ 
q_input_s 


> 
(0) 


if event_array[1l].is_set(): # 集計 タイ ミン グ カ 
print (name + " sum_event_occred\n") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_a1 
print (name + ' input_for_sum_array=") 


print (input_for_sum_array) 


print (name + ' sum inputs пом=!' + str(st 
if (first_flag > 0): 
# learned_value_for_q_output = (Sum < 
# q_output_value_learned = qd_output_ 
# print ("learned_value_for_q_output=" 


spike_threshold = spike_threshold ” 
print ("learned_spike_threshold=" + 
sleep_time_length_neuron_middle_lee 
print ("sleep_time_length_neuron_mic 
q_value_interval_array[0].put (sleer 
if (sum_of_inputs_now < 0): 
#'sum_value_minus_thus_inhibit' 
q_value_interval_array[1].put (-1 
q_value_interval_array[3].put (1) 
# print('') 
elif (sum_of_inputs_now > 0): 
#'sum_value_plus_thus_facilitate 
q_value_interval_array[0].put (1) 
q_value_interval_array[2].put (-1 


Se = = + + 


е1зе: 
# q_value_interval_array[0].put(' 
# q_value_interval_array[0].put(' 
sum_of_inputs_now = sum_of_input 
else: 


first_flag = 1 


def resource_result_output (name, env_value_output, q_i 
value_array = ['','"] 
gq_input_get_array = [] 
while True: 

# env_value_temp = float (q_input.get (True) ) 
env_value_temp = str(q_input.get (True) ) 
print (name + " env_value_changed=" + str(en\ 
print (name + " env_value_output=" + str(env_ 


q_env_send.put (env_value_output) 
# print (name + " env_value_change_minus=" + < 


def cell_input (name, env_value_input_origin, q_output_ 


env_value_input = env_value_input_origin 
value_array = ['',''] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 
gq_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
# env_value_input = env_value_ing 
env_value_input = int (q_env_rece 
if (env_value_input < 0): 
env_value_input = 0 
print (name + " env_value_now=" + str(env_val 


for q_output_array_i in range(len(q_output_z 


if (env_value_input < input_low_thresholc 


print (name + " env_value is too low. 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 


if (env_value_input < input_low_thres 
low_amp_times_num = low_amp_time 

elif (env_value_input > input_high_threst 
print (name + " env_value is too higt 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 

if (env_value_input > input_high_thre 


аеЕ 


аеЕ 


high_amp_times_num = high_amp_ti 


else: 
env_value_input = env_value_input 
if (env_value_input > 0): 
gq_output_array [gqg_output_array_i].put 


cell_output (name, env_value_output, q_input, q_env_ 
value_array = ['',''] 

gq_input_get_array = [] 

while True: 


env_value_temp = float (q_input.get (True) ) 
q_env_send.put (env_value_output) 
print (name + " env_value_change="_ + str(env_ 


cell_neuron_middle (name, facilitation_suppressior 

value_array = ['',''] 

q_input_get_array = [] 

q_output_array_changed = [] 
q_output_array_changed = copy.deepcopy (q_output 

q_output_array_changed = q_output_array 
input_for_sum_array = [] 

gq_output_value_learned = 


gq_output_value 


sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_ 
while True: 


if event_array[0].is_set(): # 発火 タイ ミン グ ナ 
print (name + " spike_event_occred\n") 
if (q_input.empty() == False): 


q_input_len_now = q_input.qsize () 

for q_input_num_i in range(q_input_1] 
q_input_get_array.append (int 

print (name + ' q_input_get_array=") 

print (q_input_get_array) 

print ("\n") 


gq_input_sum = 0 
for q_input_array_i in range(len(q_i 
gq_input_sum = q_input_sum + q_ir 


if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) > 
for q_output_array_i in ranc 
q_output_array_changed[c 


if (thinking_plasticity_type_num 
print (name + " len(gq_output_ 
q_output_array_changed = adc 


input_for_sum_array.append (q_output_ 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 

q_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


if event_array[1l].is_set(): # 集計 タイ ミン グ カ 
print (name + " sum_event_occred") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_a1 
if (first_flag > 0): 

if (thickness_plasticity_type_num == 


learned_value_for_q_output = (st 
q_output_value_learned = q_outpt 
print (name + " learned_value_fo1 


spike_threshold = spike_threshol 
print (name + " learned_spike_th1 


sleep_time_length_neuron_middle_ 
print (name + " sleep_time_lengtlI 
q_value_interval_array[0].put (31 


else: 
spike_threshold = spike_threshol 
spike_threshold = spike_threshc 


else: 
first_flag = 1 


####f0r Windows 


if name == '  main__': 
HHH HHH 
q_send_disp = Queue () 
q_send_a = Queue () 
q_send bl = Queue () 
q_send_b2 = Queue () 
# timer_sub_O_proc = Process (target=subprocess_ti 
timer_sub_l_proc = Process (target=subprocess_tin 
# timer_sub_2_ proc = Process (target=subprocess_ti 
timer_sub_3 proc = Process (target=subprocess_tin 
# timer_sub_a0_proc = Process (target=subprocess_t 
timer_sub_al_proc = Process (target=subprocess_ti 
# timer_sub_b0O_proc = Process (target=subprocess_t 
timer_sub_bl_proc = Process (target=subprocess_ti 
# resource_flow_amount_in_send_proc = Process (tar 
# resource_flow_amount_out_send_proc = Process (ts 


resource_flow_amount_in_detection_proc = Proces 
resource_flow_amount_out_detection_proc = Proce 
resource_flow_amount_in_detection_proc = Process 
resource_flow_amount_out_detection_proc = Proces 


#def resource_preservation_amount_sum_calculate (name 
#env_value_consumption = 20 
#env_value_preservation_amount_full = 2000 


resource_preservation_amount_sum_calculate_proc 


### ま 変数 の 変更 が 必要 。 促進 信号 と 抑制 信号 の 両方 を 、 そ れ ぞ 


resource_flow_plus_minus_detection_proc = Proces 


resource_result_output_l_proc = Process (target=1 
resource_result_output_2_proc Process (target=1 


cell_input_proc = Process(target=cell_input, arc 


q_middle_output_array_1 = [] 
q_middle_output_array_1l.append(q_value_array_net 
q_middle_output_array_1l.append(q_value_array_net 


cell_neuron_middle_1l_proc = Process (target=cell_ 


q_middle_output_array_2 = [] 
q_middle_output_array_2.append(q_value_array_net 
cell_neuron_middle_2_ proc = Process (target=cell_ 


q_middle_output_array_3 = [] 
q_middle_output_array_3.append(q_value_array_net 
cell_neuron_middle_3_proc = Process (target=cell_ 


q_middle_output_array_4 = [] 
q_middle_output_array_4.append(q_value_array_net 
cell_neuron_middle_1l_proc = Process (target=cell_ 


q_middle_output_array_5 = [] 
q_middle_output_array_5.append(q_value_array_net 
cell_neuron_middle_1l_proc = Process (target=cell_ 


q_middle_output_array_6 = [] 

q_middle_output_array_6.append(q_value_array_net 
q_middle_output_array_6.append(q_value_array_net 
cell_neuron_middle_1l_proc = Process (target=cell_ 


q_middle_output_array_7 = [] 
q_middle_output_array_7.append(q_value_array_net 
cell_neuron_middle_1l_proc = Process (target=cell_ 


cell_output_l_proc = Process (target=cell_output, 
cell_output_2_proc = Process (target=cell_output 
cell_output_3_proc = Process (target=cell_output 


timer_sub_0O_proc.start () 
timer_sub_1_proc.start () 
timer_sub_2_proc.start () 
timer_sub_3_proc.start () 
timer_sub_a0_proc.start () 
timer_sub_al_proc.start() 
timer_sub_b0_proc.start () 
timer_sub_bl_proc.start() 


cell_input_proc.start () 
cell_neuron_middle_1l_proc.start () 
cell_neuron_middle_2_proc.start() 
cell_neuron_middle_3_proc.start () 
cell_output_1l_proc.start () 
cell_output_2_proc.start () 
cell_output_3_proc.start () 
resource_flow_amount_in_send_proc.start () 


# 


resource_flow_amount_out_send_proc.start () 
resource_flow_amount_in_detection_proc.start () 
resource_flow_amount_out_detection_proc.start () 
resource_preservation_amount_sum_calculate_proc. 


resource_flow_plus_minus_detection_proc.start () 


resource_result_output_1l_proc.start () 
resource_result_output_2_proc.start () 


window = tk.Tk() 


frame_disp = tk.Frame() 
frame_a = tk.Frame() 
frame_bl = tk.Frame() 
frame_b2 = tk.Frame() 


label_a = tk.Label (master=frame_a, text="To inpv 
label_a.pack () 


label bl = tk.Label (master=frame_b1l, text="In Tc 
label_b1l.pack () 


label_b2 = tk.Label (master=frame_b2, text="Out 1 
label_b2.pack () 

entry_disp = tk.Entry(master=frame_disp) 
entry_disp.pack () 

entry_a = tk.Entry (master=frame_a) 
entry_a.insert (0, "100") 


entry_a.pack () 


entry_bl = tk.Entry(master=frame_b1) 


entry_bl.insert(0, "100") 
entry_bl.pack () 

entry_b2 = tk.Entry (master=frame_b2) 
entry_b2.insert(0, "100") 
entry_b2.pack () 


def command_a(): 
text_entry = entry_a.get () 
q_send_a.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command bl(): 
text_entry = entry_bl.get() 
q_send_bl.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 
text_entry = entry_b2.get() 
q_send_b2.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


button_a = tk.Button ( 
master=frame_a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 
fg="white", 
command=lambda: window. quit () 
command=lambda: command_a() 


button_a.pack () 


Dutton bl = tk.Button ( 
master=frame_bl, 
text="Submit", 
width=25, 
height=5, 
bg="blue", 
fg="white", 

command=lambda: window. quit () 
command=lambda: command bl () 


button_bl.pack () 


button_b2 = tk.Button( 
master=frame_b2, 
text="Submit", 
width=25, 
height=5, 
bg="red" Е 
fg="white", 
command=lambda: window. quit () 
command=lambda: command_b2 () 


button_b2.pack () 


frame_disp.pack () 
frame_a.pack () 
frame_bl.pack () 
frame_b2.pack () 


window.mainloop () 


To return to the top page. 


Source code 5 


# coding: UTF-8 

import multiprocessing 

import subprocess 

from multiprocessing import Process, Queue, Pipe 
import os 

import time 

import random 

import copy 

import tkinter as tk 

import psutil #pip install psutil 

from subprocess import check_output 

import signal 

import sys # python の シス テム 関連 の モジ ュー ル る る 
from signal import SIGINT 

import math 


#env_value_input = 300 
env_value_input = 0 
env_value_input_plus = 1 
env_value_input_minus = -1 
env_value_output = [300,-300,600,-600] 


env_value_feedback_output = [300,300,300, 300] 


env_value_resource_preservation_init = 1000 


env_value_consumption = 20 
env_value_preservation_amount_full = 2000 
cell_name_array_io_input = ['io_input_01', 'io_input_ 
cell_name_array_pm_output = ['pm_output_plus', 'pm_ou 
cell_name_array_neuron_input = ['nr_input_01', 'nr_ir 
cell_name_array_neuron_output = ['nr_output_01', 'nr_ 
cell_name_array_neuron_middle = ['nr_middle_01', 'nr_ 
cell_name_array_pm_detect = ['pm_detect_01"] 
cell_name_array_io_detect = ['io_detect_inflow', 'io_ 
cell_name_array_send = ['send_inflow', 'send_outflow' 
cell_name_array_p_amount = ['p_amount_01'] 
cell_name_array_termination = ['bio_termination'] 
env_name_array_mediate = ['mediate_01', 'mediate_02', 
cell_facilitation_suppression_type_num_array_neuron_ 
cell_thickness_plasticity_type_num_array_neuron_midc 
cell_thinking_plasticity_type_num_array_neuron_middl 
cell _feedback_add_multiplicate_flag_num_array_neuror 
cell_feedback_newest_average_flag_num_array_neuron_n 
cell_facilitation_suppression_type_num_array_pm = [1 
cell_thickness_plasticity_type_num_array_pm = [0,0] 
cell_thinking_plasticity_type_num_array_pm = [0,0] 


sleep_time_length_input = 1 
sleep_time_length_neuron_middle = 2 
sleep_time_length_inflow = 0.4 
sleep_time_length_outflow = 0.2 
sleep_time_length_input_sum = 2 
sleep_time_length_result_out = 3.5 
spike_threshold_neuron_middle 
output_value_neuron_middle = 100 
#output_value_result_out = 30 
input_for_sum_num_length = 10 
spike_num_percent = 0 
spike_threshold_learning_variable = 


ll 
bh 
© 
© 


input_low_threshold = 0 
input_high_threshold = 
input_amp_variable = 1. 
sigmoid_logistic_flag = 2 


1.1 
sleep_time_length_neuron_middle_learning_variable 


event_array = [] 

for sub_num_a in range (4): 
event_temp = multiprocessing.Event () 
event_array.append (event_temp) 


cell_neuron_middle_all_num = 6 

cell_input_all_num = 1 

cell_output_all_num = 3 
cell_new_connection_target_all_num = cell_neuron_mic 
#cell_new_connection_target_all_num = cell_neuron_mi 
io_mediate_all_num = 5 


q_value_array_neuron_middle = [] 
q_value_array_connection_target = [] 


#for value_num_i in range(cell_new_connection_target 

for value_num_i in range (cell_neuron_middle_all_num) 

#No.0. 中间 神经 细胞 1D 入 力 值 。 No.1. 出力 細胞 1 の 入力 値 。 nN 
q_temp = Queue () 

+ q_value_array_connection_target.append(q_temp) 
q_value_array_neuron_middle.append(q_temp) 


q_value_array_neuron_input = [] 

for value_num_i in range(cell_input_all_num): 
q_temp = Queue () 
q_value_array_neuron_input.append(q_temp) 


q_value_array_neuron_output = [] 

for value_num_i in range(cell_output_all_num): 
q_temp = Queue () 
q_value_array_neuron_output.append(q_temp) 


q_value_array_initial = [] 

for value_num_i in range(2): #36, Я, 
q_temp = Queue () 
q_value_array_initial.append(q_temp) 


q_value_array_interval = [ 
for value_num_i in range(2): #36, Е 
q_temp = Queue () 
q_value_array_interval.append(q_temp) 


q_value_array_mediate = [] 

for value_num_i in range(io_mediate_all_num): #5482 
q_temp = Queue () 
q_value_array_mediate.append(q_temp) 


q_value_array_env_common = [] 

for value_num_i in range(1): # 環 境 変 数 。 
q_temp = Queue () 
q_value_array_env_common.append(q_temp) 


q_value_array_flow_in_out = [] 

for value_num_i in range(2): # 流 入 。 流 出 。 
q_temp = Queue () 
qd_Value_array_ flow_ in_ out .append (q_temp) 


q_value_array_feedback_send = [1] 

for value_num_i in гапде (cell_neuron_middle_all_num) 
q_temp = Queue () 
q_value_array_feedback_send.append(q_temp) 


#qQ_value_array_resource_preservation = [] 


#for value_num_i in range(1): #8. 

# q_temp = Queue() 

# q_value_array_flow_in_out.append(q_temp) 
q_value_array_flow_plus_minus = [] 


for value_num_i in range(2): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_flow_plus_minus.append(q_temp) 


q_value_array_sum_of_inputs_now_out_array = [] 

for value_num_i in range(4): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_sum_of_inputs_now_out_array.appenc 


q_value_array_facilitate_inhibit = [] 

for value_num_i in range (4): # プ ラス 。 マ イナ ス 。 
q_temp = Queue () 
q_value_array_facilitate_inhibit.append(q_temp) 


q_value_array_pm_temp = [] 


q_value_feedback_calc_out = Queue () 


def stable_sigmoid (x): 


if x >= 0: 
Z = math.exp (-х) 
sig = 1 / (1 + 2) 
return sig 

else: 
Z = math.exp (x) 
sig =z / (1 + 2) 
return sig 


def add_new_item_to_existing_list_with_all_list_witt 
new_list = [] 
new_list = copy.copy (existing_list) 
out_num_temp = random.randint (0, (len(all_list) ) 
new_list.append(all_list [out_num_temp] ) 
return new_list 


def subprocess_timer(sleep_time_length, event): 
sleep_time_length_changed = sleep_time_length 


count = 0 

event.set() # ЖЛЭ95ес 4. Ignite. Зажигание. 点 

while True: 
event.clear() # ЖАЦЖИСС. Do not ignite 
time.sleep (sleep_time_length_changed) 
event.set() # #KTScKeK, Ignite. Зажигани 


def subprocess_timer_using_queue (sleep_time_length, 
sleep_time_length_changed = sleep_time_length 
q_len_now = 0 
count = 0 
event.set() # 発火 する こと 。Ignite. Зажигание. 点 | 
while True: 
#print ("Sleep_time_length now=" + str(sleep_ 


event.clear() # 発火 し な いこ と 。Do not ignite 
time.sleep(sleep_time_length_changed) 
event.set() # #KTScEeK, Ignite. Зажигание 
if(q.empty() == False): 


q_len_now = q.qsize() 

for q_num_i in range(q_len_now) : 
sleep_time_length_changed = flos 

print ("event sleep_time_length_chanc 


def resource_flow_amount_in_out_send (name, env_value_ 
value_array = ['',''] 
q_input_get_array = [] 
while True: 
if event_array.is_set(): 
# env_value_temp = float (q_input. 
q_env_send.put (env_value_output) 
print (name + " env_value_send=" + str(er 


def resource_flow_amount_in_out_detection (name, facil 


env_value_input = env_value_input_origin 


value_array = ['',''] 
low_amp_times_num = 1 
high_amp_times_num = -1 


gq_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 

q_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
env_value_input = env_value_inpu 

# if (env_value_input < 0): 

# env_value_input = 0 
env_value_input = env_value_input * facilitée 
# print (name + " env_value_now=" + str (env_ve 
# for q_output_array_i in range (len(q_output_ 

# if (env_value_input > 0): 
# gq_output_array[q_output_array_i].pv 


gq_output_array.put (env_value_input) 
gq_output_2_array.put (env_value_input) 
print(name + ' ' + str(env_value_input) + ' 
env_value_input = 0 


def resource_preservation_amount_sum_calculate (name, 


env_value_input = env_value_input_origin 
env_value_consumption = env_value_consumption_o1 
env_value_preservation_amount_full = епу_уа1ае_т 
value_array = ['',''] 

low_amp_times_num = 1 

high_amp_times_num = -1 

preservation_rate = 0 


gq_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 
if (q_env_received.empty() == False): 


q_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 


env_value_input = env_value_inpu 
# if (env_value_input < 0): 
# env_value_input = 0 
env_value_input = env_value_input - env_valt 
# env_value_input = env_value_input * facilit 
# print (name + " env_value_now=" + str (env_ve 
# for q_output_array_i in range (len(q_output_ 
# if (env_value_input > 0): 
# gq_output_array[q_output_array_i].pv 
# gq_output_array.put (env_value_input) 
print(name + ' resource_preservation_amount 
preservation_rate = env_value_input / env_ve 
print(name + ' resource_preservation_rate= 
if((preservation_rate < 0.1) and (preservati 
print(name + ' The living thing has bee 
# env_value_input = 0 
if (env_value_input < 0): 
print(name + ' The living thing will te 


q_bio_terminate.put("1") 


def resource_flow_plus_minus_detection (name, facilité 
value_array = ['',''] 
q_input_get_array = [] 
q_output_array_changed = [] 
q_value_calc_out_array_changed = [] 

# q_output_array_changed = copy.deepcopy (q_output 
q_output_array_changed = q_output_array 
q_value_calc_out_array_changed = q_value_calc_ot 
input_for_sum_array = [] 
q_output_value_learned = q_output_value 
sum_of_inputs_pre = 0 
sum_of_inputs_now = 0 
learned_value_for_q_output = 0 


Se = + = ++ 


sum_of_inputs_now_out = 0 

first_flag = 0 
sleep_time_length_neuron_middle_learned = sleep_ 
while True: 


if event_array[0].is_set(): # BXYT= Tt 
print (name + " spike_event_occred\n") 
if (q_input.empty() == False): 


gq_input_len_now = q_input.qsize() 
for q_input_num i in range(q_input_1] 
q_input_get_array.append (int 


print (name + ' q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 


q_input_sum = 0 
for q_input_array_i in range(len(q_i 
gq_input_sum = q_input_sum + q_ir 


if (q_input_sum == q_input_sum): 
if (q_input_sum >= spike_threshold): 
if (len (q_output_array_changed) 
for q_output_array_i in rar 
q_output_array_changed | 
gq_output_array_changed | 


print ("len (q_output_array_chanc 
q_output_array_changed = add_ne 


input_for_sum_array. append ( 

input_for_sum_array. append ( 

if (len (input_for_sum_array) 
input_for_sum_array.pop 

q_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


q_output_ 
q_input_s 


> 
(0) 


Se = = += + 


if event_array[1].is_set(): # #HOT= Tt 


print (name + " sum_event_occred\n") 

sum_of_inputs_pre = sum_of_inputs_now 

sum_of_inputs_now = sum(input_for_sum_a1 

print (name + ' input_for_sum_array=") 

print (input_for_sum_array) 

print ('\n"') 

print (name + ' sum inputs now=' + str(st 

if (first_flag > 0): 
learned_value_for_q_output = (sum_c 


gq_output_value_learned = qd_output_ 
print ("learned_value_for_q_output=" 


spike_threshold = spike_threshold * 
print ("learned_spike_threshold=" + 
sleep_time_length_neuron_middle_leeg 
print ("sleep_time_length_neuron_mic 
q_value_interval_array[0].put (sleer 
if (abs (sum_of_inputs_now) > 0): 


if (sigmoid_logistic_flag == 1): 
sum_of_inputs_now_out = stak 
elif (Sigmoid_logistic_flag == 2) 
sum_of_inputs_now_out = matt 
else: 
sum_of_inputs_now_out = abs 
print (name + " sum_of_inputs_now_out 


if (sum_of_inputs_now < 0): 
#'sum_value_minus_thus_inhibit' 
q_value_calc_out_array_changed [1 
q_value_calc_out_array_changed[: 

print('') 

elif (sum_of_inputs_now > 0): 
#'sum_value_plus_thus_facilitate 
q_value_calc_out_array_changed[( 
q_value_calc_out_array_changed[z 


else : 


# q_value_interval_array[0].put(' 
# q_value_interval_array[0].put(' 
sum_of_inputs_now = sum_of_input 


#Q_value_calc_out.put (sum_of_inputs_ 


if (sum_of_inputs_now < 0): 
#'sum_value_minus_thus_inhibit' 
q_value_interval_array[1].put (-1 
q_value_interval_array[3].put (1) 

# print('') 

elif (sum_of_inputs_now > 0): 
#'sum_value_plus_thus_facilitate 
q_value_interval_array[0].put (1) 
q_value_interval_array[2].put (-1 


else: 
# q_value_interval_array[0].put(' 
# q_value_interval_array[0].put(' 
sum_of_inputs_now = sum_of_input 
else: 


first_flag = 1 


def resource_result_output (name, env_value_output, q_i 
value_array = ['','"] 
q_input_get_array = [] 
while True: 


# env_value_temp = float (q_input.get (True) ) 
env_value_temp = int (q_value_calc_input.get | 
#env_value_temp = env_value_temp * env_value 
#env_value_temp = q_input.get (True) 
print (name + " resource_value_changed=" + st 

# print (name + " env_value_output=" + str(en\ 

# print (name + " env_value_output=" + str(en\ 

# q_env_send. put (env_value_output) 

# q_env_send.put (env_value_temp * env_value_c 


q_env_send.put (env_value_temp) 


+ print (name + " env_value_change_minus=" + < 


def cell_input (name, env_value_input_origin, q_output_ 


env_value_input = env_value_input_origin 
value_array = ['','"] 

low_amp_times_num = 1 

high_amp_times_num = -1 


q_input_get_array = [] 
while True: 
time.sleep (sleep_time_length) 


if (q_env_received.empty() == False): 
gq_input_len_now = q_env_received.qsize() 
for q_input_num_i in range(q_input_len_r 
# env_value_input = env_value_ing 
env_value_input = int (q_env_rece 
if (env_value_input < 0): 
env_value_input = 0 
print (name + " env_value_now=" + str(env_val 


for gq_output_array_i in range(len(q_output_z 


if (env_value_input < input_low_thresholc 


print (name + " env_value is too low. 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 


if (env_value_input < input_low_thres 
low_amp_times_num = low_amp_time 

elif (env_value_input > input_high_threst 
print (name + " env_value is too higt 
env_value_input = env_value_input * 
print (name + " env_value_changed=" 4 


аеЕ 


аеЕ 


if (env_value_input > input_high_thre 
high_amp_times_num = high_amp_ti 


else: 
env_value_input = env_value_input 
if (env_value_input > 0): 
gq_output_array [g_output_array_i].put 


cell_output (name, env_value_output, q_input, q_env_ 

value_array = ['',''] 

q_input_get_array = [] 

while True: 
env_value_temp = float (q_input.get (True) ) 
q_env_send.put (env_value_output) 
print (name + " env_value_change=" 


+ str (env_ 


cell_neuron_middle (name, facilitation_suppressior 
value_array = ['',''] 
q_input_get_array = [] 
gq_output_array_changed = 
#q_output_array_changed = 
q_output_array_changed = 
input_for_sum_array = [] 
q_resource_feedback_get_array = [] 
q_resource_feedback_sum = 0 


[ ] 
copy.deepcopy (q_output 
q_output_array 


q_resource_feedback_average = 0 
q_resource_feedback_newest = 0 
q_output_value_learned = q_output_value 
sum_of_inputs_pre = 0 

sum_of_inputs_now = 0 


learned_value_for_gq 
first_flag = 0 
feedback_result_value = 1 
feedback_result_value_init 


output = 0 


ll 
bh 


sleep_time_length_neuron_middle_learned = 
while True: 
if event_array[0].is_set(): # 発火 タイ ミン グ カ 
print (name + " spike_event_occred\n") 


sleep_ 


if (q_input.empty() == False): 
q_input_len_now = q_input.qsize() 
for q_input_num_i in range(q_input_1] 
q_input_get_array.append (int 


print (name + ' q_input_get_array=") 
print (q_input_get_array) 
print ("\n") 


gq_input_sum = 0 
for q_input_array_i in range(len(q_i 
q_input_sum = q_input_sum + q_ir 


if (q_input_sum >= spike_threshold): 

if (len (q_output_array_changed) > 
for q_output_array_i in ranc 
if (feedback_add_multipli 
q_output_array_chanc 
elif (feedback_add_multix 
q_output_array_chanc 

else: 
q_output_array_chanc 


if (thinking_plasticity_type_num 
print (name + " len(q_output_ 
q_output_array_changed = adc 


input_for_sum_array.append (q_output_ 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 

q_input_get_array = [] 

else: 

input_for_sum_array.append (0) 

if (len (input_for_sum_array) > input_ 
input_for_sum_array.pop (0) 


#q_resource_feedback 
if (q_resource_feedback.empty() == False) 


q_resource_feedback_len_now = q_resc 
for q_resource_feedback_num_i in rar 
#q_resource_feedback_get_arr 
q_resource_feedback_get_arré 


print (name + ' q_resource_feedback_c 
print (q_resource_feedback_get_array) 
print ("\n") 
q_resource_feedback_sum = 0 
q_resource_feedback_newest = 0 
for q_resource_feedback_array_i in 1 
q_resource_feedback_sum = а_гезс 
q_resource_feedback_newest = q_1 
q_resource_feedback_average = qd_resc 
if (feedback_newest_average_flag == 
feedback_result_value = q_resour 
elif (feedback_newest_average_flag == 
feedback_result_value = q_resour 
else: 
feedback_result_value = feedback 
print (name + ' feedback_result_value 


if event_array[1].is_set(): # 集計 タイ ミン グ カ 
print (name + " sum_event_occred\n") 
sum_of_inputs_pre = sum_of_inputs_now 
sum_of_inputs_now = sum(input_for_sum_a1 
if (first_flag > 0): 

if (thickness_plasticity_type_num == 
if (len (input_for_sum_array) > 0) 
learned_value_for_q_output = 


q_output_value_learned = а с 
if (learned_value_for_q_outpt 
print (name + " learned_\v 
spike_threshold = spike_thre 
if(spike_threshold > 0): 
print (name + " learned_s 
sleep_time_length_neuron_mic 


if (sleep_time_length_neuron_ 


Print (name + " Sleep 七 in 
q_value_interval_array[0].pu 


else: 
spike_threshold = spike_threshol 
# spike_threshold = spike_threshc 


else: 
first_flag = 1 


def environment_mediate_output_to_input (name, env_val 
value_array = ['',''] 
q_input_get_array = [] 
env_value_output_changed = env_value_output 
q_env_send_array_changed = [] 
q_env_send_array_changed = q_env_send_array 


while True: 
env_value_temp = int (q_input.get (True) ) 
env_value_output_changed = env_value_temp 
for q_send_array_i in range(len(q_env_send_z 
q_env_send_array_changed[q_send_array_i] 
print (name + " env_value_mediate=" + str(em\ 


def terminate_all_bio_processes (name, q_input, bio_pre 


value_array = ['',''] 
gq_input_get_array = [] 
while True: 


env_value_temp = int (q_input.get (True) ) 
if (env_value_temp == 1): 
print (name + " Biological_termination_st 


for ps_array_i in range(len(bio_process_ 
pt = psutil.Process (bio_process_id_é 
pt.terminate () 
print (name + " following_pid_was_ter 


print (name + " Biological_termination_wé 


####fOr Windows 


if name == ' main ": 
НН 
q_send_disp = Queue () 
q_send_a = Queue () 
q_send bl = Queue () 
q_send_b2 = Queue () 
q_send_for_termination = Queue () 
# bio_process_name_array =['timer_sub_1_proc', 'ti 
bio_process_array = [] 
# timer_sub_0O_proc = Process (target=subprocess_ti 
timer_sub_l_proc = Process (target=subprocess_tin 
# timer_sub_2_ proc = Process (target=subprocess_ti 
timer_sub_3 proc = Process (target=subprocess_tin 
# timer_sub_a0_proc = Process (target=subprocess_t 
timer_sub_al_proc = Process (target=subprocess_ti 
# timer_sub_b0O_proc = Process (target=subprocess_t 
timer_sub_bl_proc = Process (target=subprocess_ti 
# resource_flow_amount_in_send_proc = Process (tar 
# resource_flow_amount_out_send_proc = Process (七 = 
# resource_flow_amount_in_detection_proc = Proces 
# resource_flow_amount_out_detection_proc = Proce 
resource_flow_amount_in_detection_proc = Process 


resource_flow_amount_out_detection_proc = Proces 


resource_preservation_amount_sum_calculate_proc 


### ま 変数 の 変更 が 必要 。 促進 信号 と 抑制 信号 の 両方 を 、 そ れ ぞ 


resource_flow_plus_minus_detection_proc = Proces 


resource_result_output_1l_proc = Process (target=1 
resource_result_output_2_proc = Process (target=1 


gq_input_output_array_1l = [] 
gq_input_output_array_1l.append(q_value_array_neu1 
cell_input_proc = Process(target=cell_input, arc 


q_middle_output_array_1 = [] 
q_middle_output_array_1l.append(q_value_array_net 
cell_neuron_middle_1l_proc = Process (target=cell_ 


niddle_output_array_2 = [] 

niddle_output_array_2.append(q_value_array_net 
q_middle_output_array_2.append(q_value_array_ne 
cell_neuron_middle_2_ proc = Process (target=cell_ 


qn 
q_n 


niddle_output_array_3 = [] 

niddle_output_array_3.append(q_value_array_net 
q_middle_output_array_3.append(q_value_array_ne 
cell_neuron_middle_3_proc = Process (target=cell_ 


q_n 
q_n 


niddle_output_array_4 = [] 

niddle_output_array_4.append(q_value_array_net 
q_middle_output_array_4.append(q_value_array_ne 
cell_neuron_middle_4 proc = Process (target=cell_ 


qn 
q_n 


q_middle_output_array_5 = [] 


cell_neuron_middle_5_proc = Process (target=cell_ 


q_middle_output_array_6 = [] 
cell_neuron_middle_6_proc = Process (target=cell_ 


cell_output_l_proc = Process (target=cell_output, 
cell_output_2_proc = Process (target=cell_output, 
cell_output_3_proc = Process (target=cell_output, 
cell_output_2_proc = Process (target=cell_output 
cell_output_3_proc = Process (target=cell_output 


#def environment_mediate_output_to_input (name, env_ ve 


Se = = + 


Se = = + 


= [] 
.аррепа (q_value_array_feedk 
.аррепа (q_value_array_feedk 
.аррепа (q_value_array_feedk 
.аррепа (q_value_array_feedk 
q_mediate_out_array_a.append(q_value_array_feedk 
q_mediate_out_array_a.append(q_value_array_feedk 
q_mediate_out_array_a.append(q_value_array_neur 
q_mediate_out_array_a.append(q_value_array_neur 
q_mediate_out_array_a.append(q_value_array_neur 
q_mediate_out_array_a.append(q_value_array_neurt 
environment_mediate_output_to_input_3_proc = Prc 
q_mediate_out_array_b = [] 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_feedk 
q_mediate_out_array_b.append(q_value_array_neur 
q_mediate_out_array_b.append(q_value_array_neur 
q_mediate_out_array_b.append(q_value_array_neur 
q_mediate_out_array_b.append(q_value_array_neur 
environment_mediate_output_to_input_4 proc = Prc 
q_mediate_out_array_l = [] 
q_mediate_out_array_l.append(q_send_b1) 


q_mediate_out_array 
q_mediate_out_array 
q_mediate_out_array 
q_mediate_out_array 
q_mediate_out_array 


oo 9 © @ ow oO | 


b 
b 
b 
b 
b 
b 


== = = + 


environment_mediate_output_to_input_1l_proc = Prc 
q_mediate_out_array_2 = [] 
q_mediate_out_array_2.append(q_send_b2) 
environment_mediate_output_to_input_2_ proc = Prc 


bio_process_array = [] 
timer_sub_0O_proc.start () 
timer_sub_1_proc.start () 
timer_sub_2_proc.start () 
timer_sub_3_proc.start () 
timer_sub_a0_proc.start () 
timer_sub_al_proc.start() 
timer_sub_b0O_proc.start () 
timer_sub_bl_proc.start () 


cell_input_proc.start () 
cell_neuron_middle_1l_proc.start () 
cell_neuron_middle_2_proc.start() 
cell_neuron_middle_3_proc.start () 
cell_neuron_middle_4_ proc.start () 
cell_neuron_middle_5_proc.start() 
] ) 


cell_neuron_middle_6_proc.start ( 
cell_output_1l_proc.start () 
cell_output_2_proc.start () 
) 
( 


cell_output_3_proc.start ( 
cell_output_2_proc.start () 
cell_output_3_proc.start () 
resource_flow_amount_in_send_proc.start () 
resource_flow_amount_out_send_proc.start () 


resource_flow_amount_in_detection_proc.start () 
resource_flow_amount_out_detection_proc.start () 
resource_preservation_amount_sum_calculate_proc. 


resource_flow_plus_minus_detection_proc.start () 


resource_result_output_1l_proc.start () 


resource_result_output_2_proc.start () 


environment_mediate_output_to_input_1l_proc. 
environment_mediate_output_to_input_2_ proc. 
environment_mediate_output_to_input_3_proc. 
environment_mediate_output_to_input_4 proc. 


bio_process_id_array 


bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 1 
-append(cell_output_1l_proc.f 


bio_process_id_array 


bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 
bio_process_id_array. 


start 
start 
start 
start 


= [] 

append(timer_sub_1_proc.pic 
append(timer_sub_3_proc.pic 
append (timer_sub_al_proc.pi 
append (timer_sub_b1_proc.pi 
append (cell_input_proc.pid) 


append (cel 
append (cel 
append (cel 
append (cel 


1_neuron_middle_1l1 
1 neuron_middle_z 
1_neuron_middle_: 
1 neuron_middle_£ 


append(cell_neuron_middle_& 
append (cell_neuron_middle_é 


append(cell_output_2_proc.f 
append(cell_output_3_proc.f 
append (resource_flow_amount 
append (resource_flow_amount 
append (resource_preservatic 
append(resource_flow_plus_n 
append(resource_result_outt 
append (resource_result_outt 
append (environment_mediate_ 
append (environment_mediate_ 
append (environment_mediate_ 
append (environment_mediate_ 


for n_id_i in range(len(bio_process_array) ) : 
bio_process_id_array.append((bio_process_ar 


print (bio_process_id_ 


terminate_bio_proc = 


array) 


Process (target=terminate_al 


terminate_bio_proc.start () 


window = tk.Tk() 


frame_disp = tk.Frame() 
frame_a = tk.Frame() 
frame_bl = tk.Frame() 
frame_b2 = tk.Frame() 


label_a = tk.Label (master=frame_a, text="To 1прх 
label_a. pack () 


label bl = tk.Label (master=frame_bl, text="In Tc 
label_bl.pack () 


label_b2 = tk.Label (master=frame_b2, text="Out 1 
label_b2.pack () 


entry_disp = tk.Entry(master=frame_disp) 
entry_disp.pack () 


entry_a = tk.Entry (master=frame_a) 
entry_a.insert (0, "100") 
entry_a.pack () 


entry_bl = tk.Entry(master=frame_b1) 
entry_bl.insert(0, "100") 
entry_bl.pack () 

entry_b2 = tk.Entry (master=frame_b2) 
entry_b2.insert(0, "100") 
entry_b2.pack () 


def command_a(): 
text_entry = entry_a.get () 
q_send_a.put (text_entry) 

# entry.delete(0, 4) 

# entry_a.delete(0, tk.END) 


# entry.insert(0, "Python") 


def command bl(): 
text_entry = entry_bl.get() 
q_send_bl.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


def command_b2(): 
text_entry = entry_b2.get() 
q_send_b2.put (text_entry) 


# entry.delete(0, 4) 
# entry_a.delete(0, tk.END) 
# entry.insert(0, "Python") 


button_a = tk.Button ( 
master=frame_a, 
text="Submit", 
width=25, 
height=5, 
bg="green", 
fg="white", 
command=lambda: window. quit () 
command=lambda: command_a() 


button_a.pack () 


button_bl = tk.Button( 
master=frame_bl, 
text="Submit", 
width=25, 
height=5, 


bg="blue", 

fg="white", 

command=lambda: window. quit () 
command=lambda: command bl () 


button_bl.pack () 


button_b2 = tk.Button( 
master=frame_b2, 
text="Submit", 
width=25, 
height=5, 
bg="red" 
fg="white", 
command=lambda: window. quit () 
command=lambda: command_b2 () 


button_b2.pack () 


frame_disp.pack () 
frame_a.pack () 
frame_bl.pack () 
frame_b2.pack () 


window.mainloop () 


To return to the top page. 


Source code 6 
+ —*- Coding: utf-8 一 * 一 


import time 
import random 


import numpy as np 


#Replacement of strings in each element of the array 
#3aMeHa строк в каждом элементе массива. 
# 替 換 数 組 中 毎 不 元素 的 字 符 串 。 
# 配 列 の 特 要 素 に お ける 、 文 字 列 の 置換 。 
def replace_string(arr, old_str, new_str): 
arr = np.array (arr) 
arr[arr == old_str] = new_str 
return arr.tolist() 


#Element replacement. 
#3aMeHa элемента. 


о, 
# 要 素 O 置 换 。 
def element_replace_e(sa,sb,sc): 
if(sa == sb): 
за = sc 


return sa 


#Element replacement. 

#3aMeHa элемента. 

# 元 素 替 換 。 

# 要 素 O 置 换 。 

def element_replace_t(sa,sb,sc): 
за = sa.replace(sb,sc) 
return sa 


#Substitution of array elements. Recursive function. 
#3aMeHa элементов массива. Рекурсивная функция. 
НН, 28 НРАЖХ, 
# 配 列 要 素 O、 Е. ЕЕ, 
def element_replace_all(f,L,sb,sc): 
#print (L) 
if isinstance(L, list): 
if L == []: 
return [] 
else: 
return [element_replace_all(f,L[0], 3, < 


else: 
return f(L,sb,sc) 


#print (l_a) 
#print (element_replace_all(element_replace_t, l_a, 


#Flattening of array elements. 
#+Уплотнение элементов массива. 
# 对 数组 元 素 进 行 扁平 化 处 理 。 
ОФ, 75 Ht. 
from collections.abc import Iterable 
def flatten(l): 
for el in 1: 
if isinstance(el, Iterable) and not isinstar 
yield from flatten(el) 
else: 
yield el 


#print (l_a) 
#1 $ = list (flatten(l_a) ) 
#print (l_s) 


#String, self—-replication and self-propagation. 
#Строка, самовоспроизведение и самораспространение. 
# 字 符 串 ， 自 我 复制 和 自我 传播 。 
# 文 字 列 の 、 自 己 複製 と 自己 増殖 。 
def self_copy_str(n, d_str): 
if п <= 1: 
return d_str 


else: 
#print (n) 
#print (d_str) 
d_str = (d_str + d_str) 
# return self_copy(n - 1, (d_str + d_str)) 
return self_copy_str(n - 1, d_str) 


#Array, self-replication and self-propagation. 
#MaccuB, самовоспроизведение и самораспространение. 
+85! , BRERA RAE. 
# 配 列 の 、 自 己 複製 と 自己 増殖 。 
def self copy_array(n, d_str_array): 
if n <= 1l: 
return d_str_array 


# if n <= 3: 
# return d_str_array 
else: 
#print (n) 
#print (d_str) 
#d_str = (d_str + d_str) 


#print (str(len(d_str_array) ) ) 
time.sleep (2) 
print (d_str_array) 
d_str_array_2 = d_str_array.copy() 
d_str_array = [] 
d_str_array.append(d_str_array_2) 
d_str_array.append(d_str_array_2) 

# return self_copy(n - 1, (d_str + d_str)) 
return self_copy_array(n - 1, d_str_array) 


#String, with mutation, duplicate. 


#Строка, с мутацией, дубликат. 
# 字 符 串 ， 有 突变 ， 重 复 。 
# 文 字 列 の 、 突 然 変 異 有 りり の 、 複 製 。 
def str_copy_with_mutation(d_str, mutation_probabili 
d_str_changed = d_str 
d_str_temp = "" 
d_str_copied = "" 
for Qi in range (len(d_str_changed) ): 
random. seed () 
d_str_temp = "" 
d_str_temp = d_str_changed[d_i] 
if (random.random() > mutation_probability): 
print ("mutation occured! \n") 
d_str_copied = d_str_copied + d_str temr 
else: 
d_str_copied = d_str_copied + d_str temr 


random. seed () 
return d_str_copied 


#Substitution of sequence elements, with mutation. 

#Замена элементов последовательности, с мутацией. 

# 替 换 序 列 元 素 ， 有 变异 。 

ИО, ЗН. Е, 

def element_replace_c_with_mutation(la,nb): 

# if((isinstance(la, list)) & ((str_hit_flag == ( 
if((isinstance(la, list))): 

for la_v in la: 
element_replace_c_with_mutation | 

else: 

# print("la is not list. \n") 


if(type(la) is str): 
# print ("la is str. \n") 
la = str_copy_with_mutation (la, float (nb) 
else: 
element_replace_c_with_mutation (la, nb) 
return la 


#Substitution of array elements. If two arguments. 


#+Замена элементов массива. Если два аргумента. 
# 数 组 元 素 的 奉 换 。 如 果 有 两 个 参数 。 
# 配 列 要素 の 置換 。 引数 が 2 つの 場合 。 
def element_replace_all_2 elements(f,L,sb): 
#print (L) 
if isinstance(L, list): 
二 二 == []: 
return [] 
else: 
return [element_replace_all_2_ elements (1 


else: 
return f(L,sb) 


#Self—-replication of sequence elements. Containing п 
#Самовоспроизведение ее последовательности. C 
# 自 我 复制 的 序列 元 素 。 含 有 变 
# 配 列 要 素 の 自己 複製 。 ラ 5 RRERESOC 
def self_copy_array_with ое d_str_array, pk 
d_str_array_2 = [] 
if п <= 1: 
d_str_array_2 = element_replace_all_2_elemer 
d_str_array = [] 
d_str_array.append(d_str_array_2) 
return d_str_array 
else: 
time.sleep (2) 
print (d_str_array) 
#d_str_array_2 = d_str_array.copy () 
d_str_array_2 = element_replace_all_2_elemer 
d_str_array = [] 
d_str_array.append(d_str_array_2) 
d_str_array.append(d_str_array_2) 
# return self_copy(n - 1, (d_str + d_str)) 
return self_copy_array_with_mutation(n - 1, 


#Content mutation of two strings by cross-intersecti 
+Содержательная мутация двух строк путем пересечения 
# 两 个 字符 串 的 内 容 变 异 是 通过 交叉 交错 进行 的 。 
# 2 つの 文字 列 の 、 相 互 交差 に よる 内 容 変 異 。 


def crossing_2_strings(d_str_array, mutation_probabi 


if(((len(d_str_array) == 2)) and (type(d_str_arz 
d_str_copied_l = "" 
d_str_copied_2 = "" 
d_str_changed_1l = "" 
d_str_changed_2 = ™" 
d_str_changed_1l = d_str_array[0] 
d_str_changed_2 = d_str_array[1] 
for Qi in range(len(d_str_changed_1)): 
random. seed () 
if (random.random() > mutation_probabilit 
print ("crossing mutation occured! \n'" 
d_str_copied_1l = d_str_copied_1 + d_ 
d_str_copied_2 = d_str_copied_2 + d_ 
else: 
d_str_copied_1 d_str_copied_1l + 
d_str_copied_2 = d_str_copied_2 + 


а_ 
а_ 


random. зееа () 


str_array_changed = [] 
str_array_changed. append (d_str_copied_1) 
str_array_changed. append (d_str_copied_2) 
# print ("Str_array_changed") 
# print (str_array_changed) 
return str_array_changed 


else: 
return d_str_array 


#Content mutation due to a cross between two arrays. 
+Мутация содержимого в результате скрещивания двух № 
# 由 于 两 个 数组 之 间 的 交叉 而 导致 的 内 容 变 异 。 

#2 つの 配列 同士 の 相互 交差 に よる 、 内 容 変 異 。 


num _ cr = 0 
num_cr_array = [] 
la_c = [] 


def element_crossing_c_with_mutation(la,nb,num_cr): 


global num_cr_array 
global la_c 
if((isinstance(la, list))): 
if((len(la) == 2)): 
if((type(la[0]) is str) and (type(la[1]) 
la = crossing_2_strings (la, nb) 
num_cr_array.append (1) 
la_c.append(la) 
else: 
for la_v in la: 
element_crossing_c_with_mutatior 
else: 
# print (num_cr_array) 
# if(len(num_cr_array) < 1): 
for la_v_2 in la: 
element_crossing_c_with_mutatior 
else: 
# print ("replace") 
# print (num_cr_array) 
la = element_replace_c_with_mutation(la,nb) 
la_c.append(la) 
# print ("la_c") 
# print (la_c) 
return la_c 


#Multiple arrays, meiosis. 

#+Множественные массивы, мейоз. 

ЕЛ , ETA. 

ЕЯ -Ф. WAAR. 

def meiosis_ array 2 2 extendqedq (q_str_array_ ldq_ str = 
d_str_array_out = [] 
d_str_array_out.append(d_str_array_1) 
d_str_array_out.append(d_str_array_2) 


mutation_probability_num = mutation_probabil 
d_divide_l_array_1 = [] 
d_divide_l_array_2 = [] 
d_divide_2_array_1 


— 
._ 


d_divide_2_array_2 = [] 


1)) 


print (len (d_str_array 
print (len (d_str_array 


2)) 


if ((len(d_str_array_1) 


== 2) 


g_i = 0 


and (len(d_str_ 


#for g_i in range(len(d_str_array_1)): 


random. seed () 
гапа_1 пам = 
random. зееа () 
rand_2 num = 


if ((rand_l_num == 0) 


d_divide_l_array_l. 
d_divide_l_array_2. 
d_divide_2_array_l. 
d_divide_2_array_2. 


elif ((rand_l_num == 0) 


d_divide_l_array_l. 
d_divide_l_array_2. 
d_divide_2_array_l. 
d_divide_2_array_2. 


Sa ay) 


elif ((хапа_1 пам 


d_divide_l_array_l. 
d_divide_l_array_2. 
d_divide_2_array_l. 
d_divide_2_array_2. 


elif ((rand_l_num == 1) 


d_divide_l_array_l. 
d_divide_l_array_2. 
d_divide_2_array_l. 
d_divide_2_array_2. 


else: 
g_i = 0 


meiosis_array = [] 


meiosis_array_temp = [] 


random.randint (0, 


random.randint (0, 


and 


1) 


1) 


(rand_2_num == 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
and (rand_2_num = 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
and (rand_2_num = 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
and (rand_2_num = 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 
append (self_copy_ 


meiosis_array_temp.append(d_divide_l_ar1 


meiosis_array_temp.append(d_divide_2_ar1 
meiosis_array.append(meiosis_array_temp) 


neiosis_array_temp = [] 
neiosis_array_temp.append(d_divide_l_ar1 
neiosis_array_temp.append(d_divide_2_ar1 
neiosis_array.append (meiosis _array_temp) 


neiosis_array_temp = [] 
neiosis_array_temp.append(d_divide_l_ar1 
neiosis_array_temp.append(d_divide_2_ar1 
neiosis_array.append(meiosis_array_temp) 


meiosis_array_temp = [] 
meiosis_array_temp.append(d_divide_l_ar1 
meiosis_array_temp.append(d_divide_2_ar1 
meiosis_array.append(meiosis_array_temp) 
meiosis_array_temp = [] 


return meiosis_array 
# else: 
# return d_str_array_out 
else: 
return d_str_array_out 


#Sexual reproduction, between multiple arrays. 
#Половое размножение, между несколькими массивами. 
# 性 繁殖 ， 在 多 个 阵列 之 间 。 
# 複 数 配列 同士 の 、 有 性 生殖 。 
def sexual_reproduction_array_2 2(meiosis_array): 
g_i = 0 
#for g_i in range(len(d_str_array_1)): 
random. seed () 
гапа_1 пом = random.randint(0, 2) 
random. seed () 
rand_2_num = random.randint(0, 1) 
print ("гапа_1_пим=" + str(rand_1l_num) ) 
print ("rand_2_num="_ + str(rand_2_num) ) 
sexual_reproduction_result = [] 
failure_result = ['reproduction was failed."] 


if (len(meiosis_array) == 4): 


ТЕ ((гапа_1 пом == 0) and (rand_2_ num == 0)): 
append (meiosi 


sexual_reproduction_result. 
sexual_reproduction_result 
sexual_reproduction_result. 
sexual_reproduction_result. 


sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 


sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 


sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 


sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 
sexual_reproduction_result. 


sexual_reproduction_result 

sexual_reproduction_result. 

sexual_reproduction_result. 

sexual_reproduction_result 
else: 

g_i = 0 


- append (meiosi 


append (meiosi 
append (meiosi 
elif ((rand_l_num == 0) and (rand_2_num 


== 1) 


append (meiosi 
append (meiosi 
append (meiosi 
append (meiosi 
elif ((rand_l_num == 1) and (rand_2_num 


== 0) 


append (meiosi 
append (meiosi 
append (meiosi 
append (meiosi 
elif ((rand_l_num == 1) and (rand_2_num 


== 1) 


append (meiosi 
append (meiosi 
append (meiosi 
append (meiosi 
elif ((rand_l_num == 2) and (rand_2_num 


== 0) 


append (meiosi 
append (meiosi 
append (meiosi 
append (meiosi 
elif ((rand_l_num == 2) and (rand_2_num 


== 1) 


. append (meiosi 


append (meiosi 
append (meiosi 


return sexual_reproduction_result 


else: 
return failure_result 


. append (meiosi 


HEE EH 

#An example of executing the above program function. 
#To regard genetic information in living things as := 
#To regard self-replication and self-propagation in 


#+Пример выполнения приведенной выше программной фуне 
+Рассмотреть генетическую информацию у живых сущесте 
{Рассмотреть самовоспроизведение и самораспространеь 


# 一 个 执行 上 述 程序 功能 的 例子 。 
# 将 生物 体内 的 遗传 信息 视 为 字符 串 或 数组 元 素 。 
# 将 生物 体内 的 自我 复制 和 自我 传播 视 为 字符 串 和 数组 元 素 的 复制 和 传 


# 上 記 プ ログ ラム 関数 の 、 実 行事 例 。 

# 生 物 に お ける 遺伝 情報 を 、 文 字 列 や 配列 要素 と し て 、 捉 える こと 。 
# 生 物 に お ける 自己 複製 や 自己 増殖 を 、 文 字 列 や 配列 要素 の 、 複 製 や } 
Hatt ttt 


#print (self_copy_str(5, 'ABCD_")) 


d_str_array = ['ABCD_'] 
#self_copy_array(5, d_str_array) 


d_str = "ABCDEFGH" 
#print (str_copy_with_mutation(d_str) ) 


#d_str_array_l = ['ABCDE', 'abcde'] 

#0_str_array_2 = ['PQRST', 'pqrst'] 

d_str_array_1 = [['ABCDEFGHIJK', 'abcdefghijk'], ['FC 
d_str_array_2 = [['XK'],['Y']] 


print ("origin") 
print (d_str_array_1) 
print (d_str_array_2) 


num_cr_a = 0 
num_cr_b = 0 
la_c = [] 


d_str_array_1l_crossed = element_crossing_c_with_muté 
la_c = [] 
d_str_array_2_ crossed = element_crossing_c_with_muté 


#print (meiosis 2 2 _ extended(d_str _ array_1ydq_ str_ arrz 
#print (sexual_reproduction_2_2 (meiosis_ 2 2 _ extended | 
#print (meiosis_ array_ 2 2 extended(d_str_array_1,d_st 
#print ('\n') 

print ("\n") 

print ("crossed") 

print (d_str_array_1_crossed) 

print (d_str_array_2_crossed) 

#result_array_sr = [] 

print ("\n") 

print ("meiosis") 

result_array_sr = meiosis_array_2_2_extended(d_str_eé 
print (result_array_sr) 

print ("\n") 

print ("result") 

print (sexual_reproduction_array_2_2(result_array_sr) 


To return to the top page. 
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